Elimination of abnormal sialylglycoproteins in fibroblasts with sialidosis and galactosialidosis by normal gene transfer and enzyme replacement.
Sialidosis and galactosialidosis are lysosomal storage diseases caused by the genetic defects of lysosomal sialidase (neuraminidase-1; NEU1) and lysosomal protective protein/cathepsin A (PPCA), respectively, associated with a NEU1 deficiency, excessive accumulation of sialylglycoconjugates, and development of progressive neurosomatic manifestations; in addition, the latter disorder is accompanied by simultaneous deficiencies of beta-galactosidase and cathepsin A. We demonstrated that a few soluble N-glycosylated proteins carrying sialyloligosaccharides sensitive to glycopeptidase F (GPF) can be specifically detected in cultured fibroblasts from sialidosis and galactosialidosis cases by blotting with a Maackia amurensis (MAM) lectin. We also examined the therapeutic effects of normal gene transfer and enzyme replacement by evaluating the decreases in sialylglycoconjugates accumulated in fibroblasts with these NEU1 deficiencies. The specific N-glycosylated proteins detected on MAM lectin blotting as well as the granular lysosomal fluorescence due to an avidin-FITC/biotinylated MAM lectin conjugate in sialidosis and galactosialidosis fibroblasts disappeared in parallel with the restoration of the intracellular NEU1 activity after transfection of the recombinant NEU1 fused to HA tag sequence and the wild-type PPCA cDNA as well as administration of the recombinant PPCA precursor protein. The detection method for the abnormal sialylglycoproteins in cultured cells involving MAM lectin was demonstrated to be useful not only for biochemical and diagnostic analyses of NEU1 deficiencies but also for therapeutic evaluation of these conditions.